Various side-chain modifications of 6-and 7-substituted 1,3-dimethyl-lumazines are described. Wittig reactions with 1.3-dimelhyllumazin-6-(13) and 1,3-dimethyllumazin-7-yl-methyltriphenyIphosphonium bromide (10) Icad to styryl derivates (8, 9, 14) as well as a variety of structural analoges 15 -27. Compound 10 could be converted by DBU in the stable l,3-dimethyllumazin-7-yl-triphenylphosphoniumylide (11). 1,3.6-Trimethyl-(1) and 6-benzyl 1,3-dimethyllumazine (29) have been subject for Claisen-condensations with etbyl Oxalate to give 28 and 30 l,3-Dimethyllumazme-6-carbonylchloride (33) reacted well with the ethoxy-magnesium salt of ethyl malonatc. ethyl cyanoacctate, ethyl acetacetate and malononitrilc to form elongated side-chains (34 -37).
Introduction
Formation of carbon-carbon bonds belong to the niost important reactions in organic chemistry giving nsc to a great structural variety in construction of new carbon skeletons. Side chain reactions modifying substituenls in 6-and 7-position of pteridines play an important role in the synthesis of more complex molecules and have therefore been applied in various combinations in this field (2) but no systematic investigations have sofar been performed . The most simple transformations are seen in aldol-type and Claisen condensation reactions of 6-and 7-alkyl-pteridines due to the fact that the adjacent and vinylogously situated ring-nitrogen atoms activate these functions for electrophilic attacks. The intrinsic C-H acidity of such molecules allows base-catalysed carbanion formation which is the prerequisite for the reaction with an appropriate electrophile. Needless to say that the presence of more acidic amide functions as in pteridone derivatives have to be protected first before the anticipated condensation rcactions can take place. Our investigations have been dealing with lumazines which were applied in form of the 1,3,6-and 1,3,7-trimethyl derivatives as model substances (3) .
Results and Discussion
Condensation reactions of 1,3,6-(1) and 1.3,7-trimethyllumazine (2) with benzaldehyde in presencc of sodium methoxide indicated that the 7-methyl group is strongly activatived by the adjacent ring-N-atom and the vinylogously connected carbonyl function at the pyrimidine moiety to give in high yield the 1,3-dimethyl-7(E)-styryllumazine (8). The corresponding 6-methyl derivative 1, however, did not show any reaction under the same conditions since its activation by the N-5 only is not strong enough as also seen (rom the selective substitution of 7-CH3 in 1,3,6,7-tetramethyllumazine (3) to form 9 (Scheme 1.).
More detailcd studies of the aldol condensation reaction between 2 and benzaldehyde indicated that the reaction is strongly dependent on the conditions i.e. basestrength of the catalyst and solvent used to form preferentially the E-isomer 8 (Tab. 1). Chromatographically the Z-compound can also bc detccted in small amounts but sofar has not been isolated in pure form.
Another possibility to synthesize 8 is a Wittig reac-
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tion bciween 1.3-dime)hynumazin-7-ylmethyltriph-VW) a^nd 'Dei[\2a\deVi'yde which vvorks at room temperature in presence of sodium methoxide and methanol to give 80% of 8. Compound 10 Wc\.s derived from 7-bromomelhyl-1,3-dimethylluniazine (4) (4) and triphenylphosphane by rellux in toluene tor 24 hours to give a 97% yield. Recrystallization from ethanol is possible and ireatinent with DBU in dioxane at room temperature afforded the corresponding phosphorane 11 as a yellow 0.8 -powder showing that the lumazinc moicly increascs liheW-C ac'iä'ity oi the metliylpViospVionium Function substanfiaüy. A pK,, of 9.43 was delerminci) demon strating the easy deprotonation of 10 to the phosphorane 11 which shows in the UV spectrum a long waveiength absorption at 415 nm. Ii is intcresting to note that the phosphonium salt 10 reacts already in methanol vvithin 1 min to the phosphonium ylide 11 which on prolonged Standing for 1 day forms a methanol-adduct (12) ( sochromic shift of the long wavelength absorption band from 415 lo 333 nm. Treatment of this Solution by base at pH 12 leads back to 11 which then hydrolyses to i,3,7-trimethyl-lumazine (1) the formation of which can also been followed from 10 at the same pH within 1 hour (Fig. 2) . Finally 8 can also be obtained by a reversed combination of functionalities in reacting 1,3-dimethyllumazine-7-carboxaldehyde (5) (4) and benzyltriphenylphosphonium bromidc to give a 70% yield. In an analogous manner l,3-dimethylIumazine-6-carboxaldehyde (7) (4) could be convcrtcd into 1,3-dimcthy 1-6(E)-styryllumazine (14) which resulled also from 6-bromomethyl-l,3-dimethyllumazine (6) via the iriphenylphosphonium sah 13 in a Wittig olefination with benzaldehyde in 42% yield. The structure of 31 is consistent with the 6,7-methyl- eiic bndgc according to its UV-spectrum but anion forination (32) proceeds by deprotonation of the methylc!ie group shifling the absorption spectxum from 338 to 427 + 518 nm. In Order to elongate the side-chain in 6-position we prepared from l,3-dimethyllumazine-6-carboxylic acid the corresponding acid Chloride 33 which reacted with the ethoxymagnesium salts of ethyl malonate, cthyl cyanoacetate and ethyl acAcOEtetate to 34 -36 in moderate to good yields. Treatment of 33 with potassium malonitrile proceeded analogously, however. the substitution product could only be isolated in form of its potassium sah 37 due to the high CH-acidit> of ihe side-chain (Scheme 4.). 
Experimental Part
General
1,3,6-Trimethyl-7-(E)-styryllumazine (9).
To a suspension of 1,3,6,7-tetramcthyllumazine (3) (7) (l.l g, 5 mmol) in MeOH (10 ml) was added benzaldchyde (0.6 ml, 6 mmol) and sodium hydride (60 mg, 2.5 mmol) and then stirred at room temp. To a suspension of I,3-dimethyllumazin-7-yl-methyl-trlphenylphosphonium bromide x 0.5 H2O (10) (0.1 g, 0.18 mmol) in dioxane (20 ml) was added DBU (40 ml, 0.27 mmol) and then stirred for 30 min. It was concentrated to a small volume, the precipitate consisting of 11 and DBU-HBr was collected, then dissolved in CHCI3, washed with HjO, the organic layer dried Over Na2S04 and again concentrated to give 75 mg (42%) of a yellow powder of 11 of m.p. 1.3-DimethylluTnaziti-6-yl-methyI-triphenylphosphonium bromide (13).
To a suspension of 6-bromomethyl-l,3-dimethyllumazine (6) (4) (1.0 g, 3.5 mmol) in toluene (20 ml) was added triphenylphosphane (1.1 g, 4.2 mmol) and then heated with stirring to 80°C for 8 h. After cooling the precipitate was collected, washed with AcOEt to give 1.8 g (94%) of a coiorless powder of 13 of m.p. 2S9°C. 'H-NMR (CDCl,): 9.55 (s, IH, H-C (7) A suspension of methoxycarbonylmethyltriphenylphosphonium bromide (0.415 g, 1.0 mmol) in dioxane (3 ml) was stirred al room temp. after addition of DBU (544 ml, 1.5 mmol) for 30 min. Then 1,3-dimethyUumazine-6-carboxaldehyde (7) 
In a mixture of abs. ether (25 ml) and abs. MeOH (2.5 ml) was dissolved potassium (0.35 g, 8.95 mmol). Ethyl Oxalate (1 ml, 6.85 mmol) and 1.3,6-lrimethyllumazine (1) (1.0 g, 4.85 mmol) vvcre added and then the mixture stirred at room temp, for 50 h. A brownish precipitate separated out of the dark red Solution, the solid was collected and washed with a large excess of abs. ether. The brown powder (1.7 g) was suspended in a mixture of H2O (20 ml) and AcOH (1 ml), stirred for 30 min, the precipitate filtered off, washed with H2O and httle EtOH. Recrystallzation from H2O/E1OH 1:1 (140 ml) and treatment with charcoal gave 0. Analogous to the preceding procedure with 6-benzyl-l,3-dimethyllumazine (29) (1.0 g, 3.5 mmol) and stirring for 24 h. The brown precipiate was collected, washed with ether, then suspended in H2O (20 ml) and AcOH (2 ml) and stirred for 30 min to give a green precipitate which was purified by recrystallization from EtOH/HjO 1.1 to give 0.46 g (34%) of orange needles of 30 of m.p. 162-164°C. 'H-NMR (CDCI3): 13.95 (s, IH, H-N(5)); 8.20 (s, IH, H-C (7) 1.3,6-trimethyllumazine (1) ( 1.0 g, 4. 85) was added and stirred at room temp. for 3 days. The brown precipitale was collected, washed with ether and then suspended in H2O (20 ml) and AcOH (1 ml) and stirred for 30 min. The suspension was extracted with CHCi3 (4 X 30 ml), the organic layer separated, dried Over Na2S04 and then evaporated. The residue was purified by silica-gel column chromatography (4 x 13 cm, CHClj/MeOH 20:1). The product fraction was collected, evaporated and the residue recrystallized from MeOH (140 ml) + HjO (10 ml) to give 0. To a mixture of toluene (80 ml) and freshly dest. thionylchloride (50 ml) l,3-dimethyllumazine-6-carboxylic acid (4, 6) (3 g, 12.7 mmol) was added and then heated under reflux for 3 h under anhydrous conditions. It was evaporated to dryness, the residue treated with abs. ether and the solid collected followed by drying in a vacuum desiccator over KOH to give 3.13 g (97%) of a colorless powder of 33 of m.p. 262-264°C (decomp ). 'H-NMR (CDCI3): 9.23 (s, IH, H-C (7) Diethyl 2-(l ,3-Dimethyllumazine-6-carbonyl)malonate (34). Magnesium (3.9 g, (0.15 mol) was covered with dry toluene (11 ml) and abs. EtOH (1 ml). Then a Solution of ethyl malonate (24 g, 0.15 mol) in abs. toluene (30 ml) and abs. EtOH (8.5 ml) was dropwise added whereby a reaction should Start (if not, a small amount of iodine was added). The rest of the Solution is added in such a manner that the reaction continues. Then the mixture was heated under reflux tili all magne>: jrr! was used up. It was evaporated to dryness ar.j resulting syrup was dissolved in abs. THF (100 mlj tu give the ethoxy-magnesium salt of ethyl malonate (1 ml contains 1.07 mmol). This Solution (3 ml) was diluted with abs. THF (10 ml) and then 33 (0.51 g, 2 mmol) added and stirred at room temp. for 20 h. It was evaporated, the residue treated with 1 N HCl (20 ml), the solid collected, washed with H2O and recrystallized from EtOH(40 ml) to give 0.585 g (78%) of a yellowish powder of 34 of m.p. 124-126"C. H-NMR (Dg-DMSO): 9.30 (s, IH, H-C (7) 
